tunately, mental health professionals often focus exclusively on the identified mental health problem behaviors without considering other aspects of adolescents' lives that might be related to such behaviors. One such aspect that commonly goes unapprised in mental health assessment and treatment planning is substance use. Research indicates a strong positive relationship between mental illness and substance use among adolescents (Greenblatt, 2000; White et al., 1993 White et al., , 1999 . However, little is known about the risk and protective factors that might be linked differentially to specific types of substances such as alcohol, cigarettes, and marijuana. Therefore, the present study investigates whether various risk and protective factors are differentially related to the frequency of use of 3 specific substances (alcohol, cigarettes, and marijuana) within a clinical sample of adolescents with serious emotional disturbance.
Because substance use "undermines motivation, interferes with cognitive processes, contributes to debilitating mood disorders . . . increases risk of accidental injury or death," and contributes to several major health problems such as lung cancer and AIDS (Hawkins et al., 1992, p. 64) , the importance of identifying risk and protective factors of substance use cannot be overemphasized. In 1996, the Institute of Medicine issued a report that highlighted the gaps in the current substance use literature and recommended areas for future research. One of the top recommendations of that report was to expand the research base regarding the etiology of drug use disorders, including risk and protective factors related to substance use both for specific populations (e.g., White adolescents vs. Black adolescents) and for specific developmental periods (e.g., adolescence). However, the relative influences of risk and protective factors for specific substances such as alcohol, cigarettes, or marijuana remain unclear. The lack of such knowledge poses a major threat to the possible effectiveness of mental health treatment and individualized service planning. Therefore, consistent with previous research focusing mostly on alcohol, cigarettes, and marijuana (e.g., Hawkins et al., 1992; Madu and Matla, 2003) , those 3 substances were identified as the targets for the current study.
The consequences of substance use can influence multiple domains in the lives of adolescents. At the individual level, adolescent substance use can interfere with motivation and thinking processes, increase the risk of accidental death and violent crimes, and increase the risk of serious medical complications (Hawkins et al., 1992) . For families, adolescent substance use can be destructive to family functioning via increased parental stress, loss of work productivity and income, and a weakening of parent-child bonds. For societies, adolescent substance use quickly depletes community resources and is extremely costly in terms of health care, mental health and drug treatment services, and juvenile crime rates. In fact, it is estimated that the total economic cost of alcohol and drug abuse (including treatment, prevention, health care, and crime) is more than $240 billion annually (Martin, 2001 ). With such widespread consequences, the urgent need to identify risk and protective factors related to the use of alcohol, cigarettes, and marijuana is clear. What remains unclear, however, is whether the risk and protective factors differ in terms of the magnitude of their association depending on the target substance, a question that the present study will attempt to answer.
Thus, the purpose of the present study is to extend research on the links between risk and protective factors for specific substances, namely alcohol, cigarettes, and marijuana. Based on previous research (e.g., Brook et al., 1999; Wagner et al., 2002) , it was hypothesized that, (a) older adolescents would report higher frequency of alcohol, cigarette, and marijuana use compared to younger adolescents, (b) male adolescents would report higher frequency of alcohol, cigarette, and marijuana use compared to female adolescents, (c) a history of parental criminal involvement would be linked with higher levels of alcohol, cigarette, and marijuana use, (d) a history of parental substance use would be linked with higher levels of alcohol, cigarette, and marijuana use, (e) higher levels of protective factors (i.e., parent-child communication, behavioral control, general family functioning, family involvement, and school functioning) would be linked with lower levels of alcohol, cigarette, and marijuana use, and would be linked most strongly with cigarette and alcohol use due to their overall higher prevalence and frequency rate among adolescents.
METHOD Participants
Participants were a subset of adolescents drawn from the NC FACES (North Carolina Families and Communities Equals Success) grant communities funded by the Center for Mental Health Services in 1997 as part of the Comprehensive Mental Services for Children and Their Families Program. The goal of that nation-wide program was to provide services that are child-centered and family-focused, strengths-based, community-based, and culturally competent. The program also included an evaluation component that assessed system development and individual outcomes for children and families. A full description of the national evaluation protocol and datacollection procedures is provided elsewhere (see Holden et al., 2001) .
This cross-sectional study focuses on substance use among adolescents aged 11-to 17-years-old who participated in the outcome study. Over 500 children and their families were enrolled, 376 of whom were at least 11-years-old. Adolescents who had missing data in relation to either substance use (n = 80) or protective factors (n = 25) were eliminated. The resulting sample for the present study includes 271 adolescents and their primary caregivers. The present sample (N = 271) had about the same mean age (M = 14.50, SD = 1.62) as those who were excluded from the study (M = 14.00, SD = 1.68). Distributions of adolescent gender and ethnicity for the current sample also were similar to the total number of adolescents served. Thus, the current sample is assumed to be representative of adolescents and families with serious emotional disturbance in terms of demographic characteristics, at least across North Carolina.
Of the 271 participants, 69% were male (31% female). Forty percent of caregivers identified themselves as Black whereas 54% identified themselves as White (6% identified as Hispanic or "Other"). Approximately 72% of adolescents were in the custody of at least 1 biological parent, with 45% of adolescents living with their mother only, 4% living with their father only, and 30% living with both their mother and their father. Of the other legal custodians, 8% were grandparents, 4% were adoptive or foster parents, 2% were other relatives (e.g., aunt or uncle), and 14% were in state custody (i.e., child welfare services).
Thirty-seven percent of caregivers reported having attended at least some college; 32% had a high school diploma; and 31% were not high school graduates. Thirtysix percent of caregivers reported their total family income as being under $10,000; 17% were between $10,000 and $14,999; 25% were between $15,000 and $24,999; and 22% were above $25,000. Thus, participants in the current study were primarily of lower socioeconomic status.
All adolescents had at least 1 clinical diagnosis, with 49% diagnosed with attention deficit-hyperactivity disorder, 21% diagnosed with a mood disorder, 38% diagnosed with oppositional defiant disorder, 11% diagnosed with conduct disorder, 7% diagnosed with a primary substance use disorder, 4% diagnosed with a learning disorder and 7% diagnosed with an anxiety disorder. Fifty-six percent of adolescents had at least 1 co-morbid disorder, with 6% identified as having a co-morbid substance use disorder.
Procedures
After being referred to area mental health programs for services, intake workers asked the child and family if they would like to be a part of the outcome study. If the primary caregiver agreed to be contacted, families were informed that an interviewer would be contacting them within a few days to schedule an interview. Interviews were scheduled as soon as possible, but no later than 30 days after the initiation of system of care-based services.
Approximately 96% of eligible families agreed to participate, and after scheduling the interview, trained evaluators conducted in-home baseline interviews lasting approximately 2 h for caregivers and 1 h for adolescents. The higher participation rate can be attributed, at least partly, to the fact that enrollment into the outcome study occurred at the same time as enrollment into service utilization (although participants were assured that they would still be able to receive all services should they decide not to participate in the outcome study). The adolescent and caregiver interview was conducted separately to ensure confidentiality and accurate reporting. Consent forms were read aloud to both the caregiver and adolescent, and questions were answered prior to the start of the interview. Monetary incentives were provided to the respondents depending on the number of instruments that were completed ($10.00-$30.00).
Measures

Demographic Information and Risk Factors
The Demographic Information Questionnaire (DIQ; Center for Mental Health Services, 1997a,b) is a 37-item, caregiver-reported measure of a variety of child and family characteristics. Furthermore, the presence of circumstances and conditions in both individual and family domains that previous research has identified as risk factors for emotional and behavioral challenges are ascertained. In addition to basic questions such as the child's gender, age, and ethnicity, caregivers responded either "Yes" or "No" to risk factors including parental history of felony and parental substance use.
Caregiver-reported adolescent functioning was obtained using the Total Problem Index Score from the Child Behavior Checklist (CBCL; Achenbach, 1991). The Total Problem Index is a 113-item index that assesses overall behavioral and emotional problems, and include descriptors such as "Depressed," and "Gets into many fights." Caregivers responded to each item on a 3-point scale, from 0 = the behavior was not true of the child through through 2 = the behavior was very true or often true of the child. Internal reliability (>.82), test-retest reliability (>.87 for all scales), and validity have been demonstrated in previous studies (Achenbach, 1991) . Higher scores indicated decreased adolescent functioning.
Substance Use
Substance use was assessed using Part A of the Substance Use Survey (SUS-A; CMHS, 1997a,b) . In that questionnaire, adolescents are asked if they ever used any of a list of 12 substances ranging from alcohol to non-prescription drugs, how old they were when they first tried the substance, and how often they used the substance in the past 30 days. For alcohol and marijuana, adolescents were asked, "Within the past 30 days, on how many occasions did you use (x) substance." For cigarettes, adolescents were asked how often they smoked cigarettes on a scale of 1 = not at all through 7 = more than 1 pack per day. Because the response scales were different across substances, and because of low variability in the responses, items were transformed to the following scale: 0 = never used, 1 = occasional use (1-2 times in the last month), and 2 = frequent use (3 or more times in the last month). Additionally, because substance abuse research tends to focus mostly on alcohol, cigarettes, and marijuana, and because these substances were the most prevalent in this sample, those 3 substances were identified as the targets for the current study. Higher scores indicated more frequent substance use.
Protective Factors
Protective factors across various domains were assessed using 2 subscales from the Behavioral and Emotional Rating Scale (BERS; Epstein and Sharma, 1997) that were conceptually related to adolescent substance use. Those 2 subscales were Family Involvement and School Functioning. The Family Involvement subscale is a 10-item subscale that assesses the child's participation in family activities, with sample items including, "Over the past 3 months, my child demonstrates a sense of belonging to the family." The School Functioning subscale is a 9-item subscale that assesses the child's functioning in school, with sample items including, "Over the past 3 months, my child attends school regularly." Caregivers responded to each item on a 4-point scale, from 0 = the behavior was not at all like the child through 3 = the behavior was very much like the child. Composite scores for each subscale were created by summing all items within that subscale. Internal consistency (Cronbach's alpha) was .84 for the Family Involvement subscale, and .79 for the School Functioning subscale. Higher scores indicated increased positive family involvement and school functioning. Levels of parent-child communication, behavioral control (how families express and maintain standards of behavior), and general family functioning were reported by adolescents using the Family Assessment Device (FAD; Epstein et al., 1983) . Responses are made on a 4-point scale, from 0 = strongly disagree through 4 = strongly agree. A total score for each subscale was used in the present study, and internal consistency (Cronbach's alpha) equaled or exceeded .87 for each subscale. The correlation between parent-child communication and behavioral control was .36 (p < .001), the correlation between parent-child communication and general family functioning was .55 (p < .001), and the correlation between behavioral control and general family functioning was .54 (p < .001). Higher scores indicated higher levels of parent-child communication, behavioral control, and general family functioning.
Statistical Analyses
To examine the frequency of substance use over the past 30 days, descriptive and frequency analyses were conducted. Additionally, correlational analyses were conducted to examine bivariate associations between variables. A series of 3 hierarchical regression models were used to examine the frequency of alcohol, cigarette, and marijuana use in the past 30 days. Each of the dependent variables was regressed first on demographic variables, followed by risk factors in the 2nd step, and protective factors in the 3rd step.
RESULTS
Descriptive and frequency analyses are presented in Table I . Those analyses indicated that cigarettes were the most frequently used substance, followed by alcohol and marijuana. Likewise, the highest percentage of adolescents reporting trying cigarettes at least once followed by marijuana and alcohol, respectively. However, although adolescents were most likely to experiment with cigarettes and marijuana (compared to alcohol), adolescents tended to continue to use cigarettes and alcohol compared to marijuana after trying it the first time. The current percentages are similar to other estimates of substance use for SED populations (e.g., Holden and Santiago, 2002) , and are significantly higher than the general population for cigarette and marijuana use (but not alcohol use) (US Department of Health and Human Services, 2003) . Within the general population of adolescents aged 12-17, 28.8% report ever using alcohol, 26% report ever smoking cigarettes, and 20.6% report ever smoking marijuana (US Department of Health and Human Services, 2003). Frequency of alcohol consumption was correlated positively with frequency of marijuana use over the past 30 days (r = .53, p < .001), and frequency of cigarette use over the past 30 days (r = .52, p < .001). Additionally, frequency of cigarette use over the past 30 days was correlated positively with frequency of marijuana use over the past 30 days (r = .50, p < .001). Thus, adolescents who frequently used 1 type of substance were likely to also use other types of substances. Socioeconomic status was not correlated with alcohol (r = −.11, ns), cigarette (r = −.04, ns), or marijuana use (r = −.04, ns).
Hierarchical Regression Model to Predict Associations With Substance Use
A series of 3 hierarchical regression models were conducted separately for each substance. Frequency of use for each substance was predicted with several risk factors (i.e., severity of adolescent problem behavior, parental history of substance use, parental history of felony) and protective factors (i.e., parent-child communication, parental behavioral control, family functioning, family involvement, and school functioning). Control variables in all analyses included age, gender, and ethnicity, as well as the 2 substances that were not being predicted (i.e., if predicting alcohol use, cigarette and marijuana use were controlled).
Given the high correlation between substances, it was necessary to confirm that multicollinearity did not present a problem in these analyses. Thus, variance inflation factors (VIF) were examined for each independent variable in each regression. VIF's greater than 10 indicate the presence of problematic multicollinearity (Kleinbaum et al., 1988) . All VIF's in the present regressions were equal to or less than 2.49, indicating the absence of problematic multicollinearity.
Alcohol Use
The hierarchical regression model to predict frequency of alcohol use in the past 30 days is presented in Table II . When predicting frequency of alcohol use, there was a main effect of adolescent age, with older adolescents reporting more frequent use of alcohol compared to younger adolescents. Consistent with correlational analyses, there also were main effects of both cigarette use and marijuana use, indicating that adolescents were more likely to use alcohol if they also used cigarettes and marijuana. In terms of risk factors, there was a main effect of parental history of felony, with adolescents who reported greater frequency of alcohol use having parents who were less likely to have committed a felony. There were no significant relations among protective factors and alcohol frequency.
Cigarette Use
The hierarchical regression model to predict frequency of cigarette use in the past 30 days is presented in Table III . When predicting cigarette use, there was a main effect of adolescent age, with older adolescents reporting greater use of alcohol compared to younger adolescents. Consistent with correlational analyses, there also were main effects of both alcohol use and marijuana use, indicating that adolescents were more likely to smoke cigarettes if they have also used alcohol and marijuana. As with the regression for alcohol, there was a main effect of parental history of felony. However, for cigarettes use, adolescents who reported greater frequency of cigarette use had parents who were more likely to have committed a felony. In terms of protective factors, there was a main effect of parental behavioral control, with higher levels of behavioral control linked with lower frequency of adolescent cigarette use.
Marijuana Use
The hierarchical regression model to predict marijuana use in the past 30 days is presented in Table IV . When predicting marijuana use, there was a main effect of alcohol and cigarette use, indicating that adolescents were more likely to smoke marijuana if they also used alcohol and cigarettes. Consistent with the finding for alcohol, there was a main effect of parental history of felony, with adolescents who reported greater frequency of alcohol use having parents who were less likely to have committed a felony. There also was a main effect of parental history of substance use, with adolescents reporting more frequent marijuana use if their parents also used substances. In terms of protective factors, there was a main effect of parental behavioral control, with higher levels of behavioral control linked with lower frequency of marijuana use.
DISCUSSION
The present study examines the degree of association among risk and protective factors for the specific substances of alcohol, cigarettes, and marijuana. The focus of the current study addresses the gap in the literature as described by the Institute of Medicine (1996) regarding the predictive variables for specific drug use. By refining the level of analysis from "substances" to specific types of substances, differential associations with respect to risk and protective factors can be illuminated. That elucidation has the potential to predict more clearly which adolescents are at heightened risk for engagement in specific substance use.
Estimates of substance use among adolescents in the current study differed depending on the target substance. Unlike previous research (Madu and Matla, 2003; Wagner et al., 2002) , which implicated alcohol as the most frequently used substance, the current study found that cigarettes were most frequently used by adolescents. Perhaps the addictive ingredients in cigarettes increase the likelihood of frequent use in order to satisfy physiological cravings. Additionally, adolescents who frequently used cigarettes also were more likely to frequently use both alcohol and marijuana. Related, cigarettes have been identified as a "gate-way" drug to other substances such as marijuana. In fact, there is some evidence that cigarette smoking is a significant predictor of the onset of marijuana use (Brook et al., 1999) . The National Household Survey on Drug Abuse (2003) reported that almost 60% of recent marijuana initiates in 1998 and 1999 had used both cigarettes and alcohol prior to using marijuana. Thus, cigarette smoking poses not only an immediate threat to the health of the adolescent, but also as a significant risk factor to the onset of other substances such as marijuana.
Consistent with that research, adolescents in the current study who used 1 type of substance were more likely to also use other types of substances as well. For example, if adolescents reported frequent use of alcohol in the past 30 days, they also tended to report frequent use of cigarettes and marijuana. Furthermore, across all substances, the percentages of adolescents with serious emotional disturbance who reported frequency of substances over the past 30 days were higher than national averages (US Department of Health and Human Services, 2003) .
The high frequency of substance use among adolescents with serious emotional disturbance further substantiates the need for early identification of substance use patterns at the point of entry into service systems. Research indicates that the earlier adolescents initiate the use of substances, the greater their risk for becoming involved in a wide variety of other problem behaviors such as aggression and delinquency (Kaplow et al., 2002) . Furthermore, the earlier a child begins to use substances, the shorter the length of time it takes to become dependent on that substance (Pepper, 2001) . Thus, early identification and treatment from the day the adolescent and family enter a service system can increase the likelihood that substance use, as well as other problem behaviors, can be curtailed.
Although the age of the adolescent predicted the frequency of alcohol and cigarette use, age did not predict the frequency of marijuana use. Thus, younger adolescents were equally likely to use marijuana as older adolescents. The timeframe for onset of specific substances cannot be determined from the present study. However, with the significant correlations among marijuana, alcohol, and cigarette use, the non-significant relation between age and marijuana frequency use might suggest that younger adolescents who frequently use marijuana will also begin using alcohol and cigarettes, an important piece of information for both researchers and clinicians.
In terms of risk factors, the relationship between parental history of felony and frequency of substance use depended on the target substance of interest. For both alcohol and marijuana, adolescents used alcohol and marijuana more frequently if their parents had not committed a felony. In contrast, for cigarette use, the relationship between parental history of felony and cigarette use was positive, indicating that adolescents were more likely to frequently use cigarettes if their parents committed a felony. Thus, previous negative parental behaviors decreased the frequency of adolescent alcohol and marijuana use, but increased the frequency of adolescent cigarette use. It is important to note that it was not known what type of crimes parents committed or if those crimes were influenced by substance use (e.g., impulsive behaviors, driving under the influence, etc.). Perhaps parents who had previous involvement with law enforcement focused more on decreasing the frequency of the more deviant and immediate consequence-provoking substances of alcohol and marijuana in their adolescents compared to the more normative and less "trouble-causing" substance of cigarettes.
Or, perhaps parental felony is a marker for more general family dysfunction (e.g., lower authoritative parenting) rather than a direct predictor in its own right. Follow-up qualitative interviews with these families would help to illuminate more clearly the link (both directly and/or indirectly) between parental felony and adolescent substance use.
Parental substance use was related only to the frequency of marijuana use among adolescents, with adolescents reporting more frequent marijuana use if their parents also used substances. Of the 3 target substances examined (i.e., alcohol, cigarettes, and marijuana), marijuana is the only illegal substance for adults. Perhaps parental substance use has the largest influence on adolescents via a perception that substance use is acceptable. That is, an adolescent might think that, "if my parents use an illegal substance, then it is okay for me to use illegal substances." Evidence for that possibility has been found by Li et al. (2002) who suggest that behaviors, attitudes, and social influences related to adolescent substance use can change depending on whether parents use substances (however, the Li et al. article did not address specific substance use).
Or, perhaps adolescents whose parents used substances were more willing to disclose their own marijuana use compared to adolescents whose parents did not report a history of substance use. Disclosure of adolescent substance use might not be as intimidating for adolescents whose parents also use substances. It is likely that in a family environment where parents use substances, the adolescent might perceive substance use as more normative, and thus, might be more apt to disclose his/her own experiences with substances.
In terms of protective factors, parental behavioral control had the largest influence on decreasing the frequency on cigarette and marijuana use. That finding is consistent with previous research (e.g., Barber, 1992 Barber, , 1996 Rogers et al., 2003; Steinberg et al., 1989) indicating that behavioral control is associated with lower levels of externalizing behaviors. However, parent-child communication, parent-child warmth, general family functioning, and family involvement were not related to the frequency of adolescent substance use.
Although past research indicates that males are more likely to use alcohol, cigarettes, and marijuana compared to females (e.g., Brook et al., 1999; Wagner et al., 2002) , that was not the case in the current study, with relatively equal frequency rates of substance use among males and females. One possible reason for that inconsistency is that the rates of substance use among females are quickly rising, with 7% of female adolescents reporting using alcohol in the 1960s compared to 31% of female adolescents today (Martin, 2001) . Alternatively, perhaps gender differences in terms of substance use are found within non-clinical populations only. According to Robins et al. (1991) , by the time a girl gets referred for treatment, she already demonstrates a variety of maladaptive behaviors (Robins et al., 1991) . It is well-established that substance use is correlated positively with other negative behaviors such as aggression. Thus, if a female is exhibiting one form of negative behavior, there is an increased likelihood that she might also exhibit other forms of negative behavior such as substance use. That pattern is consistent with problem behavior theory, a well-supported theory of behavior that claims that rather than an isolated behavior, problem behaviors are embedded in a larger pattern of general problem behavior (Jessor, 1985) .
A strength of the present study was the utilization of both risk and protective factors to predict specific substance use. It is noteworthy that both risk and protective factors were linked to the frequency of substance use. Thus, other clinicians and researchers are challenged to include protective factor indicators into their assessment, treatment, or research protocols. By identifying protective factors present within a child and family, efforts can be made to enhance them, ultimately decreasing the child's susceptibility to engage in alcohol, cigarette, or marijuana use.
Because mental health and substance use problems often co-occur, there is a more general need to raise awareness regarding the risk and protective factors that can predict alcohol, cigarette, and marijuana use. From the day adolescents are referred for mental health treatment, possible substance use issues must be identified and integrated with mental health needs and vice versa. Therefore, mental health and substance use professionals are challenged to merge their efforts by working collaboratively rather than in isolation. It is incumbent upon those serving adolescents and families to be responsive, not reactive, to the needs of adolescents and families.
